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Patients and MethodsIntroduction
Between July 1989 and May 1999, 128 patients wereA large number of scoring systems for assessing
assessed for infra-renal AAA repair under one con-patient’s risk for complications or death have been
sultant vascular surgeon. One hundred and eighteendeveloped over recent years.1 The Physiological and
consecutive complete case notes were available forOperative Severity Score for the enUmeration of Mor-
study. Elective cases comprised 93 patients andtality and Morbidity (POSSUM) has been proposed as
25 emergency cases. Emergency aneurysm repaira predictor equation of complications and death taking
included three categories: rupture with freeinto account case mix. It uses 12 physiological – age,
intraperitoneal blood, rupture with retroperitonealcardiac signs of heart failure, chest radiography, sys-
haematoma and emergent expanding aneurysms.tolic blood pressure, pulse, Glasgow scale, haemo-
All cases were POSSUM scored using an in-globin, leucocyte count, urea, sodium, potassium and
dependent scoring sheet. Postoperative complicationselectrocardiogram result, and six operative variables
and death within 30 days were extracted from the caseto give a calculated risk of morbidity and death –
notes, recorded and defined as in the original paperoperative grade, multiple procedures, blood loss, peri-
of POSSUM.2toneal soiling, malignancy and mode of surgery.2 Cal-
An ‘‘exponential’’ analysis was performed for POS-culated risks of death can be compared with the actual
SUM.2 An observed to predicted ratio (O:P) was cal-outcomes to give an observed to expected ratio.
culated for all risk groups respectively. The predictedAlthough POSSUM has been used to standardise
mortality and morbidity rates were subsequently com-patient data so that comparisons of outcome can be
pared with the observed rates, using Chi-square testmade despite varying populations and referral pat-
analysis to determine if associations were statisticallyterns, there exists insufficient evidence of its role in
significant.specific vascular operations. By controlling the latter,
calculated risk outcome may be more relevant to the
patient and surgeon. In this study, we evaluate POS- Results
SUM in one entity of vascular surgery – abdominal
aortic aneurysm repair (AAA) in a non-specialist unit. Patient profile
The median age for elective-AAA was 72 years (IQR
68–75) and for emergency cases was 75 years (IQR
∗ Please address all correspondence to: J. H. Shuhaiber, Department 71–79). Sex ratio was also similar: elective, 84 men andof Surgery, University of Illinois at Chicago, 840 Southwood Street,
Chicago, Illinois 60612, U.S.A. 9 women; emergency, 23 men and 2 women.
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Table 1. Comparison of observed and predicted deaths from POSSUM logistic regression equation in all cases.
Risk of death Mean risk No. of No. of deaths No. of deaths O:P ratio
operations predicted observed
0–10 8.4 8 3 0 —
11–20 14.9 42 3 4 1.33
21–40 28.8 42 3 3 1.00
41–70 52.1 14 2 3 1.50
71–90 79.3 9 6 4 1.50
91–100 91.9 3 3 3 1.00
In total 118 20 17
Table 2. Comparison of observed and predicted morbidity from POSSUM logistic regression equation in all cases.
Risk Mean risk No. of No. of cases No. of cases O:P ratio
operations predicted observed
31–40 36.3 3 1 2 2.00
41–50 47.0 8 2 5 2.50
51–60 55.1 12 6 6 1.00
61–70 64.7 26 9 13 1.44
71–80 75.4 22 10 15 1.50
81–90 86.4 24 17 16 0.94
91–100 96.8 23 21 19 0.90
In total 118 66 76
Mortality Discussion
There were in total 17 deaths (15%) within 30 days; In this study, the POSSUM model ranked valid in
7 (8%) and 10 (40%) deaths following elective and calculating predicted outcome in all infra-renal AAA
emergency AAA repair respectively. In the elective repair. In this study, mortality rate was within
aneurysm group all deaths occurred postoperatively national figures and both observed mean mortality
after completing the surgery. The number of deaths and morbidity rates were less than predicted in most
predicted by POSSUM and the observed number of risk groups suggesting that quality of care in AAA
deaths for different predicted risk groupings in all repair in a non-specialist unit is adequate for the
cases patients are shown in Table 1. A Chi-square continued provision of vascular services. Despite the
test indicated no significant difference between the small sample size, this study reassured the surgical
observed and predicted mortality (O:P ratio) (Chi- team and the hospital management that the results
squared=0.35, p=0.99). The predicted values for POS- lived up to good standards of patient care at a
SUM was not found to differ significantly from the district general hospital. This attempt may also
observed neither elective (Chi-squared=0.02, p=0.99) challenge the long heated debate of repairing AAA
nor for emergency groups (Chi-squared=0.31, p= in either a teaching or district general hospital.3
0.99). Several reasons could explain why POSSUM overall
tended to over predict mortality previously shown
in non-selective vascular surgery.4 First, the data
set may have been too small. Second, this unit’sMorbidity
performance and post-operative care may be different
from those where the original equations were gen-The overall morbidity was 64% with various post-
erated. Third, POSSUM variables used may notoperative complications. The predicted values were
accurately reflect the actual case-mix in the context ofnot found to differ significantly from the observed
AAA repair; e.g. presence of malignancy. Moreover,(Chi-squared=0.20, p=0.99) (Table 2). Again the pre-
specific prognostic factors such as aortic diameterdicted values were found not to differ significantly
and aortic cross-clamp time are not included onfrom the observed neither for elective cases (Chi-
the score sheet.5 Fourth, lack of including specificsquared=0.03, p=0.99), nor for emergency cases (Chi-
squared=0.50, p=0.99). cardiovascular risk factors, e.g. hypertension and
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elevated cholesterol could explain the loss of cor- Acknowledgements
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